2 ], consists of one half of the dimeric complex; the tetranuclear molecule lies about an inversion centre. The Cd II atom is coordinated by the four pyrrole N atoms of the 5,10,15,20-tetraphenylporphyrinate ligand and one N atom of the axial azide ligand in a square-pyramidal geometry. The azide group is also linked to the Na I atom, which is surrounded by one 18-crown-6 molecule and additionally bonded to a second 18-crown-6 molecule trans to the azide group. The porphyrin core exhibits a major doming distortion ($40%) and the crystal structure is stabilized by weak C-HÁ Á Á interactions. The molecular structure features weak intramolecular hydrogen bonds: two O-HÁ Á ÁO interactions within the 18-crown-6 molecule and one C-H(18-crown-6)Á Á ÁN(azido) contact.
Related literature
For the synthesis of [Cd(TPP)] (TPP = 5,10,15,20-tetraphenylporphyrinato), see: Rodesiler et al. (1985) . For related structures, see: Byrn et al. (1991) ; Mansour et al. (2010) ; Liu et al. (2009) . For further details of geometric distortions in related compounds, see: Jentzen et al. (1997) .
Experimental
Crystal data [Cd 2 Na 2 (N 3 ) 2 (C 44 H 28 N 4 ) 2 -(C 12 H 24 O 6 ) 2 ] M r = 2108.90 Monoclinic, P2 1 =n a = 11.4175 (3) Å b = 19.5363 (4) Å c = 22.6086 (6) Å = 102.683 (2) V = 4919.9 (2) Å 3 Z = 2 Mo K radiation = 0.51 mm À1 T = 180 K 0.48 Â 0.42 Â 0.28 mm
Data collection
Oxford Diffraction Xcalibur (Sapphire1) diffractometer Absorption correction: multi-scan (CrysAlis RED; Oxford Diffraction, 2009 ) T min = 0.791, T max = 0.870 44385 measured reflections 12338 independent reflections 9493 reflections with I > 2(I) R int = 0.030 Refinement R[F 2 > 2(F 2 )] = 0.027 wR(F 2 ) = 0.071 S = 1.02 12338 reflections 640 parameters H-atom parameters constrained Á max = 0.54 e Å À3 Á min = À0.39 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Cg1, Cg2, Cg3 and Cg11 are the centroids of the N1/C11-C14, N2/C21-C24, N3/C31-C34 and C351-C356 rings, respectively. Symmetry codes: (i) Àx þ 1; Ày þ 1; Àz; (ii) x À 1; y; z; (iii) x À 3 2 ; Ày À 1 2 ; z À 3 2 ; (iv) x þ 1; y; z.
Data collection: CrysAlis CCD (Oxford Diffraction, 2009 ); cell refinement: CrysAlis RED (Oxford Diffraction, 2009 ); data reduction: CrysAlis RED; program(s) used to solve structure: SIR2004 (Burla et al., 2005) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEPIII (Burnett & Johnson, 1996) and ORTEP-3 for Windows (Farrugia, 2012) ; software used to prepare material for publication: SHELXL97.
Di-µ-azido-bis(µ-1,4,7,10,13,16-hexaoxacyclooctadecane)bis(5,10,15,20-tetraphenylporphyrinato)dicadmiumdisodium Hamza Toumi, Nesrine Amiri, Mohamed Salah Belkhiria, Jean-Claude Daran and Habib Nasri
Comment
As part of a systematic investigation of metalloporphyrins used as biomimetic models for hemoproteines and in several other domains (e.g. catalysis, medicine, electronic) several metalloporphyrin complexes has been characterized by our group (Mansour et al., 2010) .
We report herein on the molecular structure of the title compound. The Cd atom is five-coordinated bound to the four porphyrin N atoms and to the nitrogen N5 atom of the azido ligand ( Fig. 1 ). The Cd __ N(azido) bond length [2.238 (2) Å] is in the range [2.250 (4) -2.417 (6) Å] found for bridging µ 2 (Cd-azido-M) moiety in non-porphyrin complexes where M is a metal atom (i.e., Liu et al. 2009 ).
The most interesting features of the structure of (I) are: (i) each [Cd(TPP)(N 3 )]complex ion is strongly linked to the sodium atom of the counterion [Na(18-crown-6)] + through the nitrogen N7 of the azido ligand where the Na __ N(azido) distance is 2.492 (2) Å, (ii) the sodium atoms of two symmetry related [Na(18-C-6)] + counterions are linked by two strong Na-O distances where the Na + belongs to one 18-crown-6 molecule and the oxygen atom belong to the symmetry related adjacent ether crown molecule. The value of this distance [2.540 (1) Å] is shorter than the average Na-O(18crown-6) which is 2.703 (2) Å.
The average equatorial cadmium-pyrrole N bond length (Cd-N p ) [2.2148 (13) Å] is in the range [2.126 (9), 2.3167 (3) Å] for Cd porphyrin complexes (i.e., Byrn et al., 1991) . The porphyrin core is not very distorted but present a major doming deformation as confirmed by the Normal Structural Decomposition (NSD) calculations (Jentzen, et al.,1997) with a value of 42%.
The molecular structure of (I) shows the presence of weak intramoleculair hydrogen bonds: two O-H···O bonds within the 18-crown-6 molecule and one C-H(18-crown-6)···N6(azido) bond. The crystal packing of the title compound is stabilized by C-H······π intermolecular interactions involving Cg pyrrole and phenyl centroids rings (Table 1 and Fig. 2 ).
Experimental
The [Cd(TPP)] complex (Rodesiler et al. 1985) (20 mg, 0.027 mmol) with an excess of sodium azide NaN 3 (100 mg, 1.5 mmol) and 18-crown-6 (52 mg, 0.19 mmol) in chlorobenzene (10 ml) were stirred overnight at room temperature under air to yield a dark-purple solution. Crystals of the title complex were obtained by diffusion of hexanes through the chlorobenzene solution.
Refinement
All H atoms attached to C atoms were fixed geometrically and treated as riding with C-H = 0.99 Å (methylene) and 0.95 Å (aromatic) with U iso (H) = 1.2U eq (C aromatic, methylene 
Computing details
Data collection: CrysAlis CCD (Oxford Diffraction, 2009); cell refinement: CrysAlis RED (Oxford Diffraction, 2009); data reduction: CrysAlis RED (Oxford Diffraction, 2009 ); program(s) used to solve structure: SIR2004 (Burla et al., 2005) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEPIII (Burnett & Johnson, 1996) and ORTEP-3 for Windows (Farrugia, 2012) ; software used to prepare material for publication:
SHELXL97 (Sheldrick, 2008) . 
where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max = 0.002 Δρ max = 0.54 e Å −3 Δρ min = −0.39 e Å −3
Special details
Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is used for estimating s.u.'s involving l.s. planes. Refinement. Refinement of F^2^ against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F^2^, conventional R-factors R are based on F, with F set to zero for negative F^2^. The threshold expression of F^2^ > σ(F^2^) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. Rfactors based on F^2^ are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (7) −0.0040 (7) C13 0.0267 (9) 0.0252 (9) 0.0235 (9) −0.0032 (7) 0.0068 (7) −0.0083 (7) 0.0246 (9) 0.0295 (10) 0.0299 (9) −0.0050 (7) 0.0043 (7) 0.0027 (7) C153 0.0232 (10) 0.0557 (14) 0.0441 (12) −0.0090 (9) 0.0042 (9) 0.0019 (10) 0.0209 (9) 0.0368 (10) 0.0220 (8) −0.0010 (7) 0.0042 (7) 0.0051 (7) C353 0.0185 (9) 0.0617 (14) 0.0291 (10) −0.0010 (9) 0.0030 (7) 0.0131 (9) C354 0.0273 (11) 0.0715 (16) 0.0281 (10) −0.0240 (10) 0.0023 (8) 0.0087 (10) C355 0.0465 (12) 0.0388 (11) 0.0359 (11) −0.0222 (10) 0.0132 (9) −0.0037 (9) C356 0.0300 (10) 0.0295 (10) 0.0332 (10) −0.0056 (7) 0.0115 (8) −0.0027 (8) C451 0.0220 (9) 0.0395 (10) 0.0254 (9) −0.0098 (7) 0.0115 (7 0.0209 (7) 0.0252 (7) 0.0210 (7) −0.0036 (6) 0.0088 (5) −0.0059 (6) N2 0.0191 (7) 0.0246 (7) 0.0188 (7) −0.0038 (5) 0.0074 (5) −0.0039 (6) N3 0.0168 (6) 0.0221 (7) 0.0179 (7) −0.0004 (5) 0.0057 (5) −0.0008 (5) N4 0.0203 (7) 0.0258 (7) 0.0207 (7) −0.0036 (5) 0.0080 (6) −0.0055 (6) N5 0.0441 (10) 0.0371 (10) 0.0324 (9) 0.0111 (8) −0.0021 (7) 0.0051 (8) N6 0.0250 (8) 0.0361 (9) 0.0477 (11) −0.0010 (7) −0.0008 (7) 0.0112 (8) N7 0.0320 (10) 0.0777 (15) 0.0622 (13) −0.0044 (9) 0.0041 (9) 0.0414 (12) Na 0.0301 (4) 0.0364 (4) 0.0349 (4) −0.0041 (3) 0.0035 (3) 0.0096 (3) O1 0.0304 (7) 0.0290 (7) 0.0316 (7) −0.0025 (5) 0.0100 (5) 0.0066 (5) O2 0.0317 (7) 0.0307 (7) 0.0285 (7) −0.0027 (5) 0.0018 (5) −0.0008 (5) 
Hydrogen-bond geometry (Å, º)
Cg1, Cg2, Cg3 and Cg11 are the centroids of the N1/C11-C14, N2/C21-C24, N3/C31-C34 and C351-C356 rings, respectively. 
